Protein kinase CK2 regulates redox homeostasis through NF-κB and Bcl-xL in cardiomyoblasts.
Oxygen consumption is particularly elevated in cardiac cells as they are equipped with a large number of mitochondria and high levels of respiratory chain components. Consequently, production of reactive oxygen species (ROS) is tightly controlled as an imbalance in redox reactions can lead to irreversible cellular damage. siRNA-mediated down-regulation of protein kinase CK2 has been implicated in the accumulation of ROS in cells. The present study was undertaken in order to investigate the role of CK2 in redox homeostasis in cardiomyoblasts. We found that inhibition or silencing of CK2 causes elevated levels of ROS, notably superoxide radical, and this is accompanied by suppression of NF-κB transcriptional activity and mitochondrial dysfunction. We show that CK2 regulates the expression of manganese superoxide dismutase, the enzyme catalyzing the dismutation of superoxide, in cancer cells but not in cardiomyoblasts. Furthermore, we report evidence that impaired expression of CK2 results in destabilization of the Bcl-2 mammalian homolog Bcl-xL, which is known to stabilize the mitochondrial membrane potential, through a mechanism involving disruption of the chaperone function of heat shock protein 90. Analysis of differential mRNA expression related to oxidative stress revealed that CK2 silencing caused a statistically significant deregulation of four genes associated with the oxidative damage, i.e., Fmo2, Ptgs1, Dhcr24, and Ptgs2. Overall, the results reported here are consistent with the notion that CK2 plays a role in conferring protection against oxidative stress by positively regulating pro-survival signaling molecules and the protein folding machinery in cardiomyoblasts.